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IMAGE ADJUSTOR INCLUDING DAMPING 
ASSEMBLY 

FIELD OF THE INVENTION 

The present invention is directed to an image adjustor for 
an exposure apparatus. Additionally, the present invention is 
directed to an image adjustor including a damping assembly 
for an exposure apparatus. 

BACKGROUND 

Exposure apparatuses are commonly used to transfer 
images from a reticle onto a semiconductor Wafer during 
semiconductor processing. A typical exposure apparatus 
includes an illumination source, a reticle stage assembly that 
retains a reticle, a projection optical assembly and a Wafer 
stage assembly that retains a semiconductor Wafer. With the 
exposure apparatus, the reticle stage assembly positions the 
reticle and the Wafer stage assembly positions the Wafer so 
that When the reticle is illuminated by the illumination 
source, an image from the reticle is projected onto the 
desired location on the Wafer. 

Typically, the Wafer stage assembly includes a Wafer stage 
base, a Wafer stage that retains the Wafer, and a Wafer stage 
mover assembly that precisely positions the Wafer stage and 
the Wafer. Somewhat similarly, the reticle stage assembly 
includes a reticle stage base, a reticle stage that retains the 
reticle, and a reticle stage mover assembly that precisely 
positions the reticle stage and the reticle. The siZe of the 
features Within the images transferred onto the Wafer from 
the reticle is extremely small. Accordingly, the precise 
relative positioning of the Wafer and the reticle is critical to 
the manufacturing of high density, semiconductor Wafers. 

Unfortunately, the Wafer stage assembly can incorrectly 
position the Wafer and/or the reticle stage assembly can 
incorrectly position the reticle. As a result thereof, an 
alignment error can exist betWeen Where the image from 
reticle is projected onto the Wafer and the desired location 
for the image on the Wafer. This degrades the accuracy of the 
exposure apparatus. 

In light of the above, there is a need for device and method 
for accurately adjusting the projected image from the reticle. 
Additionally, there is a need for a device and method for 
compensating for alignment errors betWeen the reticle and 
the Wafer. Moreover, there is a need for an exposure appa 
ratus capable of manufacturing precision devices such as 
high density, semiconductor Wafers. 

SUMMARY 

The present invention is directed to an adjuster assembly 
that adjusts the location Where an image from an object is 
transferred onto a device. The adjuster assembly includes an 
adjuster optical element and a stage mover assembly that 
adjusts the position of the adjuster optical element relative to 
the device so that the adjuster optical element selectively 
adjusts Where the image is transferred onto the device. 
Stated another Way, the stage mover assembly selectively 
moves the adjuster optical element to selective shift the 
location Where the image is transferred to the device. The 
adjuster assembly can be used as part of an exposure 
apparatus. 
As provided herein, the stage mover assembly moves the 

adjuster optical element betWeen a ?rst position and a 
second position relative to the device. In the ?rst position, 
the adjuster optical element does not substantially adjust 
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Where the image is transferred onto the device. HoWever, in 
the second position, the adjuster optical element adjusts 
Where the image is transferred onto the device. More spe 
ci?cally, the adjuster optical element includes an adjuster 
optical axis. In the ?rst position, the adjuster optical axis is 
substantially perpendicular to the device. Altemately, in the 
second position, the stage mover assembly tilts the adjuster 
optical element about an X axis and/or about a Y axis. The 
amount of tilt can vary according to a number of factors, 
including the amount of image shifting desired, the design of 
the adjuster optical element and the design of the projection 
optical assembly. For example, the stage mover assembly 
can tilt the adjuster optical element betWeen approximately 
Zero and 50 microradians or alternately, the stage mover 
assembly can tilt the adjuster optical element betWeen 
approximately Zero and 5 milliradians relative to the device. 

In some embodiments, the adjuster assembly includes a 
damper assembly that is coupled to the stage mover assem 
bly. The damper assembly reduces the effect of vibration 
from the stage mover assembly causing vibration on the rest 
of the apparatus. As provided herein, the damper assembly 
can dampen vibration about the X axis and/ or about the Y 
axis. 
A number of alternate embodiments of the damper assem 

bly are provided herein. In some of these embodiments, the 
damper assembly includes a reaction counter mass and a 
mass mover assembly. As provided herein, When the stage 
mover assembly moves the adjuster optical element about an 
X axis in a ?rst X rotational direction, the mass mover 
assembly moves the reaction counter mass about the X axis 
in a second X rotational direction that is substantially 
opposite the ?rst X rotational direction. Similarly, When the 
stage mover assembly moves the adjuster optical element 
about a Y axis in a ?rst Y rotational direction, the mass 
mover assembly moves the reaction counter mass about the 
Y axis in a second Y rotational direction that is substantially 
opposite the ?rst Y rotational direction. 
The present invention is also directed to an apparatus for 

transferring an image from an object onto a device. The 
apparatus includes an illumination system that directs a 
beam of light energy at the object, a reticle stage assembly 
that moves the object relative to the device, a Wafer stage 
assembly that moves the device relative to the object, a 
projection optical assembly positioned betWeen the object 
and the device, the projection optical assembly, and the 
adjuster assembly discussed above. The adjuster assembly 
can be positioned betWeen the object and the device. 
The projection optical assembly focuses the projected 

image from the object. The projection optical assembly 
includes a projection optical housing and one or more 
projection optical elements. As provided herein, the adjuster 
assembly can be positioned Within the projection optical 
assembly. More speci?cally, the adjuster assembly can be 
positioned betWeen projection optical elements. With this 
design, the stage mover assembly also adjusts the position of 
the adjuster optical element relative to the projection optical 
housing and the projection optical elements. 
The present invention is also directed to a stage assembly 

that moves an element. The stage assembly includes a stage, 
a stage mover assembly and a damper assembly. The stage 
retains the element. The stage mover assembly is coupled to 
the stage. The stage mover assembly moves the element and 
generates reaction forces. 
The damper assembly is coupled to the stage mover 

assembly. The damping assembly reduces the reaction forces 
and disturbances created by the stage mover assembly that 
are transferred to the rest of the apparatus. As a result 






































